Transposon Tn7 has been known to carry genes for resistance to trimethoprim and spectinomycin. A poorly expressed streptothricin resistance gene, identical to the sat gene found in transposons Tnl825 and Tnl826, was localized between the two mentioned genes in Tn7. The surroundings of all three resistance genes indicated site-specific insertion of genetic cassettes.
Transposon Tn7 is known to contain genes mediating resistance to the antibacterial agents trimethoprim and spectinomycin (1) . The structural genes for these traits were named dhfrI and aadAI, respectively. An identical spectinomycin resistance gene, aadAl, has been found in transposon Tn2J, where it is situated between a gene coding for a phage-type integrase and a sulfonamide resistance gene (3, 6, 9, 14) . Recently, the dhfrI gene was also found outside Tn7. Two plasmids, pLMO150 and pLMO229, mediating resistance to high concentrations of trimethoprim and originally isolated from clinical specimens of enterobacteria, were found to carry dhfrI in a Tn21-like context close to the integrase gene (10) . Sequence comparisons of Tn7 and pLMO150 revealed that the dhfrI structural genes (474 bp) and surrounding sequences (581 bp in total) are identical and thus seem to be inserted like a cassette in Tn7 or in the Tn2J context of pLMO150. In this cassette there is a potential stem-loop-forming sequence near the 3' end. The existence of similar stem-loop sequences both 5' and 3' of aadAl in Tn7 led to the proposition that there is a third cassette between the dhfrI and aadAI cassettes (9) .
The streptothricin resistance transposons Tn1825 and Tn1826 are closely related to Tn7, carrying the same spectinomycin resistance gene, aadAl, but no dhfrI (13) . Sequence comparisons of Tn7, Tn1825, and Tn1826 (5, 12) indicated that the streptothricin resistance gene, sat, also occurred in Tn7. We report here the sequence of the region between dhfrI and aadAl in Tn7, which contains a sat gene identical to that of Tn1825 and Tn1826. That pUC19 (15) (Fig. 1) . The host, JM83, did not grow on 1 p.g of streptothricin per ml. The MIC for strain JM83(pLKO632), finally, was about 5 jig/ml. Plasmid pLKO632 is a derivative of pLKO631 and was constructed from a 2.7-kb SphI-EcoRI fragment inserted into vector plasmid pUC19 (Fig. 1 ). The high resistance to streptothricin conferred by pLKO631 compared with that conferred by R483 is most likely due to the effect of gene dosage from the higher copy number of pLKO631. This interpretation was supported by dihydrofolate reductase determinations, performed as described in reference 11, on extracts from cells containing the different plasmids and grown in a yeast extract-tryptone medium (LB) without glucose. These activities were expressed as decreases in the A340 per 5 min and per ml of extract (11) and would reflect the gene dosage of dhfrI. Strain JM83 (pLKO631) showed an activity of 20.0, compared with 1.1 for C600(R483) and 0.7 for C600(ColEl::Tn7). Host strains C600 and JM83 both showed activities of about 0.3 in the absence of a plasmid.
The approximately fourfold lower MIC for pLKO632 can probably be explained by the elimination of the promoter for transcription of both dhfrI and the following cassette of streptothricin resistance (Fig. 1) . The promoter for transcription of dhfrI was located by Fling and Richards (4) and by Simonsen et al. (8) . The -35 box of that promoter is situated upstream of the SphI locus used here for the construction of pLKO632. Expression of streptothricin resistance in pLKO632 would then rely on the vector lac promoter. This interpretation was corroborated by dihydrofolate reductase The small induction effect of isopropyl-p-D-thiogalactopyranoside is probably due to an outtitration of the lac repressor by the high copy number of the vector.
The DNA region between dhfrI and aadAI in Tn7 was sequenced. The methods were identical to those used earlier for the sequencing of dhfrI in pLMO150 (10) . The sequence is shown in Fig. 2 . The cassette formed by the dhfrl structural gene and its surrounding sequences, as described earlier (10), was found to be immediately followed by another cassette, one containing the sat gene. The nucleotide sequence of this gene was identical to those previously 
Nucleotide sequence of the part of Tn7 carrying the streptothricin resistance cassette. The sequences of the 5' and 3' parts of the preceding dhfrl cassette and the following aadAl cassette are included to illustrate a continuous 2.1-kb sequence from the SphI site just upstream of dhfrI (Fig. 1) published for sat-i and sat-2 (5, 12). Translation of this sequence would yield a peptide of 174 amino acids. Characteristic of a cassette, it had direct repeats of GTTPu (9) at its extremities, and the 12 nucleotides (including GTTA) at its 5' end and the 51 nucleotides at its 3' end were identical to those surrounding the earlier-described sat-i sequence from transposon Tn1825 (5). The 3' end contained a potential stem-loop-forming sequence, which is also a characteristic feature of the cassette (9) . The sequence shown at the bottom of Fig. 2 is that just 3' of the aadAI cassette and is a Tn7 sequence, which further down contains an open reading frame with several direct repeats in it.
In Tn1826, where the streptothricin resistance gene was called sat-2, the cassette sequence was found to be identical to that of Tn7 and Tn1825. In TnJ826, however, the presumptive initial GTTAGG would have been changed by a mutation to GTGAGG, which then provides a potential Shine-Dalgarno sequence for sat-2 (12). TnJ826 could thus be described as a transposon strongly resembling Tn7 with its dhfrl cassette precisely deleted, or Tn7 could equally well be seen as strongly resembling Tn1826 with a precisely inserted dhfrl cassette. In TnJ825, on the other hand, the sequence upstream of the streptothricin resistance cassette has its own potential stem-loop-forming sequence, which, however, differs both from Tnl826 and from the 3' end of the dhfrI cassette in Tn7. This could represent a cassette of unknown function in TnJ825 inserted where Tn7 has dhfrI. The limited homology is likely to be a reflection of a general relation between the 3' ends of cassettes (2) . In conclusion, transposon Tn7 seems to comprise three genetic cassettes situated close to an integrase gene and mediating resistance to trimethoprim, streptothricin, and spectinomycin. The low-level expression of sat in Tn7 (Table 1) , which made it previously unnoticed in this transposon, could be due to diminished transcription from the common promoter through the stem and loop structure at the 3' end of the dhfrI cassette, or alternatively, it could be due to a very unfavorable ribosome-binding site (4) . The sat-i gene from Tnl825, which would have the same poor ribosome-binding site, could be expressed as a fusion product from an initiation codon in its upstream cassette, where its reading frame is still open (5) .
The integrase gene (Fig. 1 ) of Tn7 is known to be a pseudogene interrupted by a stop codon (7) . This Fig. 3 .
Nucleotide sequence accession number. The nucleotide sequence reported in this study has been assigned GenBank accession number M63169.
